March 8, 1953

Dear Dr. Felix:

I have delayed this reply to your letter of February 10 to
complete some comparisons with various S. typhi 0 901 cubcultures, anid
other tasks. Your package arrived airmail promptly on the 17th of February,
juet priot 4o my return from a three-weeks trip to Chamblee, Ga.

I have read your remarks on phage with the most attentive interest.
Perhaps I could conclude a sumeary of my own poaition with the notlon that
wkids I cannot dispute your position, and aa willing to accepi it with only
the reservation that the alternative views have still something to offer that
may someday be roconciled with your own. Perhaps after having acyuired more
experience, and with this, confidence, in thinking aboul the problem I will
be able to adopt a wore affirmative percpectlive.

To turn again 4o mors tangible problems, your twe suboultures of
0901 have behaved much like the coples alreoady exemined here. That is, with
the help of e sufficlently exacting selective techulque, 1% iz hot dilfficult
40 secure wotile reversions, all of which Lave been d:i- (shotuer example of
the genectic stahbility of s latent potentiallty). This finding is not inccnsis-
tent with +the rtability of 0-90) in laboratory practice, and iz quite unlikely
40 hnve any practiosl effect anywhere, as the "mutatlon rate" Zor reatorsd
motility would be nezligidle excent under irastle selection. My technlgue has
been to stroke loopfuls of hroth cultures of D-901 on Petri plates of soft
gelatin-agar {according to Edwarda, etc). After 43 hours incubation, one will
observe, in goneral, about one swarm %0 a plate which, of course, eventually
spreads throughout the plate. Such mmwmx swarce can be nduced in very much
greater numbers by tha {ransduction of motility factore from other cirains,
but are always d, regardless of the aserotyre of the zcurce strain. Dr. Stocker
may have mentloned come more detalls of those experiments. 0-001 4s suffi-
cientlg stable, in our judgmeni, as to be useful in these experiments; many
other "O-variants" have proved to ba sv much lean stable as to pernli eonfusion
between spontaneous and traneduced motility. I can only conclude that this plate
method is more effective in selecting for motile reversions than the techniques
more generally practiced, probably because of the much larger size of the popu-
lation tested/ for motile components. I am very gddd to have your comment
on preservatfion of cultures: we are adopting this technique forthwith. May
I add that the "B-0" strain recommended for serum diagnosis, if this is the same
as Edwards' #13, Ky. Bull. 54, 1842, 1is also suseeptible to reversion though much
more slowly and infrequently than P-901. There are few things absolutely stable
under the sun, if we have the resources to examine sufficient numbersa!

It is against the philoesophiocal background of this statement that
I venture to suggest that the Booy-Wolff & Landy experiments should be exa-
mined more fully. I am fully concordahh with your criticism, and pleased
that thxt it issued from so authordtative a source, for I am sure that
these phenomena are not what they appear, prima facle, £0 be do these
workers. At least, Booy & Wolff and Crézd have not convinced me that
they have induced anj change, or traneferred any trait. They do appear to
have a technique by which, as with animal passage, Vi+ or Vi-like strains
can be selected from 0-901, a result which is not feasible by ordinary
in vitro manipulations. It seems not unreasonable to me that the cooked
bacteria used in these experiments may develop some antibacteial properties,
againet which the Vi substance serves for some protection. At any rate, I
am sure that your criticism will help to spur a more thorough analysis of



the change.

Enitkm Please forgive me for my obfuscation about "recommending Creze's address":
I was rather passing on what Creze asked of me, which I gather is that I, in a
sense, introddee him to you. At considerable risk of presumption, may I consider
this done? I have been hoping that Creze could be induced to correspond with you:
unlike some of your other correaspondents, he appears to have hit upon the same
phenomenon, but is rather eager not to dmmpk jump 40 any conclusiens about it,
and to seek some experienced advice. On Vi questions, I obvlicuasly cannot do this,
but it is some measure of Professor Creze.umfamiliaritiy with the field that he
has not consulted you in the first instance. I mx imagine that he will write
40 you directly, on my recommendation. (Hie address, by the way, is Institut de
Bacteriologie, Faculte 4e Medecine, Angers, Framce).

I s pleased 12 have a better understending of your rermarks on the role of

0 antigens ac phege receptorc. Your gualificatlons about wldely overlapping speci-
ficﬁitizs wars clecrly undepstood; I wondered/ if there wers act still some parti-

ular case where a recaphoreould be identified as a majer C component. PLT-22, for
example, icce net aprewr tc be adsorbed by any bacterium lacking the XIT complex.
The exzoptions? {II~containing bectords thet do not sdcorb, paratyphl A (Edwards’
# 1) ond abeortno-hovia (/28) were such as tc suggsst that +the XII, fraction might
be imnlicated, I have baen seoking advice or other axperience with these rslation-
shipe, snd om ken wnn‘%or or how beast 4p puwewe them. I heve a beticr appraciation
of ecie of the 41703 0 thes (eag. Edwards' 24 nddng that 3. pllorum straine occur
that evoke zrt*~ II\ vniiboddes, hut neither agglutinate in nor absorb them), and
realize that 1t &y “he very 24P7icult tobelarify excertional reactions. Your most
recent rorrints (Por which ny 1hjnLav serve no greater encouwrsgerent. T am still
not clepr ¢ your sxperience with XIIl, XIT,, XII " o& recaniors {or phuzes. Are

there grouads LTor &ba&%ﬁiﬁg eome phages as specific for these components? Or is the
classification of these components so violent an over-simplification sg to vitiate
any such enterprise’

gmocmxr  As to Soulgakov's phage, I used have ao concern ac to 3%z reliability
of this laboratory ( though, in fact, twe of four samples so represented ware not
H phages at all). "VIII-13" appears to conform to Sertic's original descréption; its
lack of H-specificity 1s based on furiher cxpsrimentc which in no way contradict
the original tests: they were simply not extensive enough.

I am still working with the phages Ol-3. While as you say, they rarely steri-
1ize a mmmmkitiws sensttive culture, one needs survival ratios of perhaps 1% or
more for succesaful transduction. However, I beliebe I now have some resistant
varisnts, still "smooth", which adsorb O3 without gross lytic response and these
may be more amenable.

While working with Edwards last month, I tried to look into the question
why some serums would evoke phase varlants from so-called monophasic typee, such
as S. cholerae-suis, lamzendorf. The ineffectiveness of lamdendorf end berlin, 1,5...-
serums, as contrasted with the effectiveness of other 1,2 and 1,5+.s serume in
securing the ¢ phase has been thought &o be possible evidence that these variatlions
are induced ae well as selected by the 1,5 serums. Ac one might expect, the result
actually appears to depend on (unsuspected?) cross-reactions. The.¢ phases that
can be obtained from kunzendorf will agglutinate to 1:500 in bahBiere gerum, but
the reactivity is impaired not only by heat, as is uasual for the H antigens, but
also by the customary formalin treatment. This latter 1is why I imagine the reaction
not to0 have been detected earlier {or has it in fact been recognized), and if =so
formalin-lability should perhaps be attended to in other investigations. (I have not

yet been able to consult Edwarde for this 1ast detail. 80 gleaaatgold me resngnsible
e another source ©

if 14 is a blun Tt hardly need this may
confueion in m&nteuigant ’fié’efaggim?natiun, but must admit that this is how



perhaps more close attention can be given to
the reaction wae first detected. In general,/ whet serums
are used to delect alternative phases: while typhimurium 1,2§;,§a probably
best for suspected lkunzendorf strains/ isolated in 1,5 phase, ii serves very
poorly for javiana and "morshead 1,5..." serum may be much better.

Just an ad hoc suggestion from reading your recent reprintz, on the
behavior of bhacteria heated at 75°. Might the peculiar phyaical behavior be
ralated to the release of nuscleic acide? Some workers in Itsly have reported
that these are liberated at, I think, about thhsd temperature. It would not be
difficult to test the sffect of some desoxyribomucleace or ribonuclease on the

consistenoy of the smusnensiona. (Cf. WeH.O. Bull, 6i... 1952: I don't have the
full reforense).

At Dr. Edwards' instigation, and with his help, we have managed to A
conatrmot n Salmonellar  IX XIT 1,2:1,5, obtsined by S. "jave pheea 2", Edwarde'’ '’
#157 --x £. demi, This nervcs only %o emphasize the enomalous gonetic be-
havior of #157. This may have somsthing %o do with the recult (instigated by a
comment from Spicer) thet tho original java phace 1, "Bi--%, apclutinates 4o over
13200 (1ivin~ c211lnY 4n erti—-#177 sonmwm.

Yours rincerely,

Joghua Lederbherg



